Introduction
The procedure which Kahn described as the Universal Serological Reaction (Kahn, 1950) consists of a series of quantitative tests on serum, diluted in strengths of saline varying from 0 to 2-1 per cent., using standard Kahn antigen. An immediate reading is made after shaking and the addition of the appropriate strengths of saline, followed by further readings after 4 and 24 hours' incubation at 4 to 6°C. The method thus combines features of the differential temperature and triple quantitative techniques previously described (Kahn, 1940 (Kahn, , 1942 , and includes a standard Kahn test. Varying " patterns " of flocculation are produced and the results are recorded in the form of graphs. An example of the pattern given by an adult male in good health is shown in Table I .
Serum dilutions are plotted on the vertical axis on a logarithmic scale and the salt concentrations on the horizontal axis on an arithmetic scale, separate graphs being made for the three readings. Three zones of salt concentration are distinguished * Received for publication October 21, 1955. for descriptive purposes: Zone I, 0 to 0-3 per cent.; Zone II, 0*6 to 1-2 per cent.; Zone III 1 5 to 2-1 per cent. Table I shows that flocculation wasconfined to the highest dilutions in distilled water at 0 hours; after 4 hours at refrigerator temperature it was present in low dilutions in Zone IJI, and after 24 hours it was present in all zones, including the central Zone II. In patients with syphilis, flocculation may be present in Zone II without incubation, the series of dilutions in 09 per cent. saline constituting a standard quantitative Kahn test. While the titre of precipitation usually rises in Zones I and III on incubation in the cold, the titre in the 0 9 per cent. saline tends to remain fixed in syphilis, and Kahn (1951) states that only about 10 per cent. of syphilitic sera show any increase in titre in Zone II. To illustrate this, the Universal Reaction of a patient with sero-positive primary syphilis is shown in Table II. In some patients who are thought to show nonspecific reactions with standard tests, precipitation may be present without incubation in Zone II, but may show a marked increase in titre on cold incu- Except where indicated, the patients had received treatment. All were sero-positive except for two of those with primary syphilis. The group was studied because the diagnosis had been based on clinical as well as serological evidence.
(3) Patients whose Serum Tests had been Found Positive, but who showed no ClinicalEvidence of Syphilis.-In these patients the diagnosis lay between latent syphilis and non-specific STS reactions. Altogether 120 sera were examined from 112 patients of this type in all of whom Universal Reactions were performed on the same specimen of serum as that used for the TPI test. Where more than one specimen from the same patient was examined, only the results on that first tested are considered. The clinical diagnoses are summarized in Table V . These patterns are similar to those described by Kahn (1951) , who stated that more than 50 per cent. of normal individuals showed no reaction in Zone II after 24 hours' cold incubation. At this final reading, two sera were positive with undiluted serum in the 0-9 per cent. saline row, six gave a titre of two, six of four, and one of eight dilutions; this last was the only example of marked precipitation (grade C) found in the small series examined.
Sera from Patients with Symptomatic Syphilis. The serum titres in 0 9 per cent. saline as diluent at the initial reading and after 24 hours' incubation at 4 to 60 C. are shown in Table VI. The figures above and to the right of the diagonal represent those sera which gave the same titre after incubation, while those below and to the left of the diagonal represent sera in which the titre increased after incubation. In the 54 TPI-positive sera (Table VII) , 34 showed no change in titre, seventeen showed a rise of one dilution, two of two, and one of three dilutions. In contrast to this, among the 58 patients whose TPI tests were negative ( was thus definitely more marked than in the syphilitic patients and was more evident in the strongly reactive sera. The changes in titre in the various groups are summarized in Table X . Kahn (1950) has suggested that precipitation in the three zones may be due to different antibodies, perhaps reacting with different components of the lipoidal antigen. This provides a useful hypothesis as a stimulus to further experimentation. Some evidence has been obtained from animal experiments that antibody formation apart from syphilis may affect the precipitation patterns. Unpublished observations on universal reactions carried out on rabbits before and after immunization with sheep red cells for the production of haemolytic immune bodies showed definite increases in precipitation in all zones in four out of six animals tested. There was no correlation between the changes in pattern and the haemolytic titre at the time the animals were killed. Lindau and Laurell (1952) and Laurell (1955) have recently shown by electrophoretic fractionation methods that normal (sero-negative) sera contain a reagin capable of giving positive Wassermann and Kahn reactions. They have also presented evidence for the occurrence of more than one reagin in syphilitic sera at different stages of the disease, one of these having a similar mobility to that found in sera thought to have given nonspecific STS reactions. While these findings underline the need for further investigation of the nature of the reaction between syphilitic sera and lipoidal antigens, they also suggest that the best approach to the detection of non-specific STS reactions will be found in tests which do not employ lipoidal antigens. Summary
Universal serological reactions were carried out on sera from 39 presumed non-syphilitic individuals, 39 patients with clinical evidence of syphilis, and on 112 ". problem " sera from patients who had been investigated by means of the treponemal immobilization test (because of the finding of positive reactions with lipoidal antigens on routine testing) and showed no clinical evidence of syphilis.
Although differences in precipitation patterns were found between sera from patients with syphilis and sera from patients thought to have given nonspecific STS reactions, these differences were not sufficiently constant to allow undue reliance to be placed on the Universal Reaction as a means of distinguishing such non-specific reactions.
